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(54) POSITIONING DEVICE, SEMICONDUCTOR ALIGNER AND METHOD FOR 
MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute a stage 
device without applying driving reaction to a floor or the 
like and to maintain the movable range of a 1st moving 
body at a prescribed value. 

SOLUTION: A positioning device provided with 1st and 
2nd moving bodies 13,17 supported so as to be 
optionally moved along a reference surface, a 1st driving 
mechanism 15,16 for generating force of a prescribed 
direction between the 1st and 2nd moving bodies 13, 17 
and a 1st moving body control system for controlling the 
1st moving body 13 so as to be positioned on a required 
position is also provided with a 2nd driving mechanism 
23-26 for generating force of the same direction as the 
prescribed direction between the reference surface and 
the 2nd moving body 1 7 and a 2nd moving body control 
system for controlling the position of the 2nd moving 
body 17 synchronously with the control of the 1st 
moving body control system. Or the positioning device is 
provided with a 2nd moving body position fixing 
mechanism for fixing the 2nd moving body 17 on an optional position in a moving range along the 
reference surface and a 2nd moving body position measuring system for measuring the position 
of the 2nd moving body 17 in the prescribed direction. 
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(57) [MS]. 

l:fcJ:tf»2 0»fflM*l 3, 17, 7 Kl&Zxm 

*i5, i 6 k. mimmm&m^xfgi»*h»&m 
m<D{tLmzfrm&:Z>'t'< < mm-t-zn 1 »9b#«g«i^^ 

* k co m tf IWBBf 3E* ft £ ft (D* S -& S SS 2 
<Z>K»«»2 3-2 »2ffi»«*S:ffllr>r. ^1 

mtoft&mjh^zzMw^nm tt^ 2 

<:Ktt«. 
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immi] mmmz.&<DX&m&&iz3L&i$titiLm 

\,^xwimm i &wi&*mm<o&mz{m®:#>-t'<< uw 
-tzmi&mfrffiw&k. wsmm2mm^m^m^^x. 

w&(DGLW*u®-rz>m 2 &mfruw?k t £ jyrr 5 ~ 10 

k k -tZGLMiktbgiWo 

[»*I2I ffimm lSiMMm, fiMB»l# 

fltrSB»2»!«I*0Ha«:M % HtjlSm2^!S]^0{<t©$!l^I 
Jc*3»tsaSffiia*B*fl[SrYbi:i-^tf. z,thh(D\UV^ 

[Sell 

Yb=-m/M* Ys 

i»**3] mm&mzffi&TZizmioiBMGLWKm 20 

IE* 1 «J:CW2»ttflc«:Slk^«5lD»ffi*S9k^a: 

2»»fMrftikS-tt-, «fSB»l»»#S:»«i-t-*w^*c 
J: 9 *t 3 t>^>"C$>S r &»«£-r*MM 2 (cie^co 
ffiB*«>36B. 

[mm 4 ] mmm ttmz&tt ai»E» 1 «m&{**> 

^^^S^^2^ib*<Dffi®^f|-^i-5^2©P®ift:fi 
BttflHK*:*:**.. MESS l SHttMMttttElK l * 

a*ffifiWfflxo»Ma*^J:r5a«ttBS*«JwS<5 30 
i^THuESS l KMttfftrmMlPi-* r £ lc J: 9 mmm 
l»fib*OfflrBiftI»S:fT5fc«>-e*>9, buE2§2^®j#: 
fH«9XMLBine« 2»»flcffiBthfflaXOffJBIfe**5 J:W» 
E<fcBS*«lcJ& CfcttB**«fc*-*v *-CttEJB-2 IS 

mmzmmmm-r 5 r t k .t 9 hues& 2 ^a&ttcote® 
fflm&ftoi><DX*>zz b*¥ttkk -tzn M 1—3 to 
v vT 1 «£Ett0«HEK«>3HL 
[MM 5] K9lBK:Ao-CIMbe«E^J«&ix^9S 

' ^Bf^o*^o^«rfg^s*5ai<oesft««i:, use 40 
s 2 * * <d mmmmm cfto tL&mmm 

MbftofNBSf iri <7>ft g ft 512 
W*Xfc, tteflSimm«l«rA^XtteSBl9lik»«: 

Bfa©ffiB*c«rB*«)-f -<< um-tzm i vubft&mx 

[MM 6 ] MEiS 2 »Sb#ffiB@£««S^ .£ 5 mTE 

m2&mft<omi£z?t^itftm\z&^x. m&mi&m 

*©Bim, ffiTESl^fflttOttBYs. BuEf&2^®> 
ftwSJtM. *5J:Vf9ffi»2»»#cottBYbisftSCo 50 



#BB2 0 0 1 -1 9 5 1 30' 

2 

^fsm2^Eb^fl^^^i"5^{igi^iO^ : ?T 

0 »^!rii$r £ t "TSM3JW 5 tcEffico 

[&2] 

Yb=-m/M-Ys 

[MM 7] -KUBHfiR^MfcSixTV^A^S^SrW* 

■fa««*»*r*i-e - fc t ts«*a e me® 

EHCM***: S V Mfcv * fc *y» S ixfc fc ft fcfflrE?D8l * 
ttB»M«rW*ff5't>0"C*5r fc*r»«i:-t-SM** 
7 fc£«eottBfcie>3£B. 

[MM9 ] fflr»0fS*|Plt*5»t5BWBSR l »9b»<o 
ffiBSr»ai-5»l»»*ttfi»88*S:ffl^, mfffiS l 
IMbfraflXttttEfK l »Sft*ttB»ifflXa>tHISJS*i3 
J:tFB«MUHI«BlcX<5v^TtteMl MMMfcHb 

«»tar t \z. x 9 mna^ 1 &m#<oGL®:mm&ft o t> 

cotffe S r $r4#m t + Sit 5-8 OV^-fix** 1 ^ 
^B*<ottB2fc«>36B. 

[MM l o ] ifrfafg l »!HiffffiB«-MX^ J: Sfflfi 
ft f>*i"C I i Sr^«ftfc t6»*5 4 4fcfi 9 

[ ism 1 1 1 Mism i »»#ttB»»* it x z> mt 
&m<omwnmmmmmz&ttiotix^z> r t ^^m^ 

[mmi 2] mm&2mbmLnftn*tz*&Mi 

^> l «fcffi«otta*a&KB. 

[MMI 3] »IE®2»«i«:ffififfffl*K:J:5ttB 

.t5«*«4-i iov^ix^i«^IEi»:<offifl*«)S 
Mo 

[MMI 4] Btn2^l*3«tU J ^2^®if*:«:v>-r^t> 
K.XntstiX\i**Zb*#mb1rZ MM 

1 - i 3 *>i*-r*i,a> 1 3H^E«^>ffifi»i?>siB. 
[mm i s ] mmm 2 &mm*mmmmm±\z3cw 

t$tLXter> % «rE»i»»*ttBWB*2»»*±{c3£» 

^m:^#itt5«i-i 3cov^-rn^ 

[MM l 6 ] «TEBffe*iSif4. ftSJCilCX-f-S 2 M 
w t Sr»8ti 1 l - i 5 4>v*-r*uft> 
lVlcEftottBft^ttB. 

[MM 1 7 ] mjfS^ 1 ^fflfrtt^ft^^-^-C*) 
9. «nE»2»»*ri^^-5?»*fcttt«EMl«« 

ti-SMMl-l 6©v^K36*l)S^EiRottB»ft 
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[5S#* i 8 ] S»3R« 1-17 ©v^ita^ffiEftfe 

[if 2 o ] «riatt»««)36iattS*Jwffi«-r 5 v 

[»*S2 1] ..W**l 8-2 0<D\,*1Ttl1i*<O&ftm 10 

frfc: J:oT«K:»Jft Ufttf6«*«rtT 5 w £ Id J: <9 5*>< 
>T * £SKti-*X&£ £r JUT*** r £ t5f^< 

[OOOl] 

«3£3s«*tcffi^$tL. Bjuns. -mx*. 

[0 0 0 2] 

[0003] i5ii fe#L<ommw<o— w^m-** ^ 

ol3t»lti, l»o*lcMS*L5-<- — ai 

[0 0 0 4] -<-^ 7 1 ±^li!)x/N^f-^ 
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lcxx7 i -ixrt:^7^U-CX^rRll^®i$ix5o 

[0 0 0 5] X*x— SJJbfctt. XY^E^coEIg^IpI 
*j «fc t/x y ^©os&gfcfrra] & <b wc x tM o o@|cio * 

^8as«jSSix-cv** (rr-ei±^(i^-<) o ^ 
3fe$ix-5 £^'M*aib*x— ^SiO^^O^^^- 
[0 0 0 6] K*KK«>tti6«>««Olo^ It, Sift 

0#Vg^ttl W*$i^5«tt) *r«*tt«WMfc 
-TS^fT^tU l#<^^'^SlC:i3V>T?^^X 

6^1^tt^x^f-v;6^Sfi:Jl]itOiT^ 
^ *) . ^(DRfiX'hZYXT-ismWlfcJjte*^ — 

17^tt-<- *v \s— i*\&£T*m^&o*>* x^ 
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[0007] *7u— a i tezxtm^xT— zsmW) 

£ixT*5*K ^r-^l 03^g£9 ±^7K^lRlfc51S2j 10 

ft5J»!tt*as«UBLfcfc-ra. :(Oi:^f^i0(O I 
^SSrnu 3£2£9om-I:£M£-t-3 fc, *-r— v?l 0 ( 

^ft^ «lciiet>e>ftv\ / 

[ 0 0 08 ] 

(OTmtJ:^t6M 16oM^ t * 20 

v*l 0 £^££9 £<D 
^MW^f^ K 5 * £ o fc: ft I? Jx ft 6 ft 

v\ i"ft^^, H7K*i- J:5fci. fHBI3R»Pi l &m 

tfftfeftl*. 

[0 0 0 9] 

[8t3] 30 

Yb=-m/M-Ys 

[ooio] ftttxicti. »3 5t(D8l«&j»-*-35iafc L 
T. *<0J:5ft*SLj&«£*_S>*LS. *«9*flc± 

-tz*K z.<omm&&W)jjfa\z£ g ^fta ^ t b 

ix5o IESft="-Y'/KOia»ft^tfia3fti: L-Cffffl 

liER£>ftV\ *^-v*l 0<O#JhB£t;i^9asi£<Z>{^ 

v?l 0O51«i^|RitJ: 9:£«9©»»^<5B«as*fto 
T<S 0 $?>^, *1r->> 1 oa*aDS©/hSftffi*»» 
£brt:^a\ v*l 0<75i^@)S^^^9CO^ih^ 

iiO Vh£v^#l£ti^9r±£<©a>ft^o «to 



4#&B2 001-195130 
6 

X, *3r-v?l O£^«9*<0»3^fcJ:5.ffiaB9{SU± 
-fixTL£5. ffi«Sft**&. ^8(0«t 9fttfc^ft9. 
^f-^l0tl, +Y*fiIICtt-tJx^±»lBl-C*ft<ft 

[ooi i ] -tw-e**93»4, ±ffiraiafeS::ft;j!RLT» 

*3gSftbWCwix^^v^^M^®it^S:^-t- 
S^£S:^<>: LTV^o WB*^— i^ir^- 

[0 0 12] 

l<o«tb««£, «HBSJpffit»2»ta*i:OH|-e«nB 
Hilia^ 1 8&Sb«»&JB^Tfir£» 1 »BM££BrS*>ffiB 
2JB!to«ffiS:fl!^T\ SirSEmi»!tt#fl«iiR(Cj:2ffi|fli- 

kh^m lt Btrism 2 »»fc<Dte«£»»-rsgs 2 l£If># 

[0 0 13] IB2<ott«*«>saH:. Sll^(5:@^^^ 
g^*5i>-t. MIS^i^@ifrogS:^m, 

E»2»»fl:oHft«rM. WE»2»Sfc*©ffiB«lfBi^ 

[0 0 14] 
[^4] 

Yb=-m/M-Ys 

»3<offia»«>s£tttt. «2<Dffia*«>»«J-*5v^r. 
ffirffiH«^«s+«tt*o«jaa«ta^ffiFiBsg 1 *5«tt/m 

Stt. WSE«JJUMfl[a^<o»»Sr % SulS^ 2 ^tb^^r^Jh 

[0015] minGLm&ft&mn. mi-~m3<o\,^-r 
e» i ^ih^o^a^rti-fisi-rsm 1 9Sb#ffiatfao% 

t. W^S*l^«ci3lt5^*2»!8bffoflraSrtfa!l 
■TS»2»ia*ffiaW-a5Ri:Sr«x. ttCJBlfMb»«l 

miimibx i »aib*ffia«-a^o»fflfe*i3 jitFsa 
tta«««i-*<5v^-c«ri2gi i e»««sr®»«w»i"5 

tt^2 9ttm«»ri«teff2^fi^Btfnx 
i viWBtta»*«^«; cyhfica^fiiw 



7 

ESS 2 &®ifr<D®.m.Mm*fr o t flrefc 5 Z <t &$Hft k 

[0 0 16] «5 0ffiBft«)jSa«:, IMl:fiot» 
Sfta«£lc3E»SJxfcJBl-*5J:t^lB2©a«»fc % fiijiam 

v^Tauiam 1 »»**J»H©(fcBfcttB*fc-*-*<< M9P 
i-SJB 1 <b r k i-s. 

[0 0 1 7] *6 0ffiB**Sgtttt:. m5<a<£®&a6i£ 
BM*5i,>-(\ fi^m2^SbflcfiBB^1?I^J:^S(rl5^ 
•2»®i«c^B^S:fTo^:«ffi^*5V^, nuiami^lS)^ 
Ofim, SWBS 1 ^IMiY s , liffi£if2&S&# 

com^m. feJ:u=i^ai2^BKi^offi:BYb^^cogi 
«4r»fc+J:5lclOTBJBl»»flcSrttB»«>U -to 
«; ^fBa^B&flc^BSEtW^SttfflffiBffifltt^n 

[0 0 18] 
[ft 5] 

Yb=-m/M • Ys 

»7©fl«*aM6BttU !S6cDttBR»SSBK*5Vvt\ 

[00 19US8 co&wtkfrgim-*. as 7 awmsttom 

B«c*sv^r. ttCiMP#Jftr±» MCfa£#SKU:9tte 

[0 0 2 0] JB9OttB**0«Btt. »5-»8*>Vvf 
tL3&»offiB*ftiSBI-*5t^T, HEBffi*rtfci3itai» 
1531 l »ttflc0ffiB*M-H'r&JB 1 »SbffffiB»SI3R& 

flirts i»n#«j»%»tire»i»tt#ffiBff in 

B»»tt£B»ffl»+6 mjfBSg 1 »W}»(OVL 

[0021] mi 0 (DGLm&tbmmn. mi^nms 

[0 0 2 2] mi ^4ifc^9 

offia»«>KB^*5v^T. mess 1 sttfraBM-nxic 

[0 0 2 3] 112 OfitBftftttBttv SB4 -SB 1 1 *> 
v^Tix^«>ffiB*«>36fi^*5V>-c. Bu^m2^®j^{5:^ 

[0 0 2 4] ^1 3<DttB»*«Btt, 14-11 1(D 

v^-TixA^ffifi»«>^B«w*5i^r. ime£2*iMH&:B 
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[0 0 2 5] 114 <E>Gm&#>i£Btt. * 1 ~m 1 3 <D 
v^rix**«>(fl[fi*«)aiB«-J3V^. HMBSBli3j:t«B2 

[ 0 0 2 6 ] 35 1 5 (OttlftfeiSlH:, 11^13^ 
v^m^offiB»«>»fi»-*3V^-C, iluffiS2»lSMmfflr 

10 2»&»±ttft£tix^ZZkt:ftWLk1rZ 9 

[00 2 71 ^16 <D&m®:*>&mZ. Il-^150 

ElcKasi-5 2*ft*ia-C«)6wt*r»«fc-»-5. 
[0 0 2 81 ^17 (OfiiEftfeSatt, 

v^i-ix^ffi:B»«)SiB»ii*3VNT. Miem i &Wjftt*& 

sa^-r-^-c-fco. •a^2»»im;*y--s?*B*fc 

lifiuiam 1 BlUMIIfcflMt-t-S v =-T*-*<omttx 
3bZ>ZkZ&&k-$-Z 0 

[0 0 2 9] ttRol l ©¥»fMt*3SBli. JtS 1 - 
20 mi 7 0VvrjT^Kft««Wltfciilr«i 

[00 3 01 *2 o¥*m%lKBtt* » 1 ©¥W*B 
*§SBfc*5V*-<\ iWEttB»«6Kfif4B**^S!>*^ 
SrffiB«:«>i- £ £*i,£t>cD-eifc£;Li:£ 

[0031] S3of«mxitta. *i*fcr±»2 

©***W3ltS6Bfc*JV^T, nWBfilB*a?)aSfitt«*^ 
30 [00 3 2U tt, *»it*8;Wu m 

i^*3©v^itL3a»oB*ISB«r«B+SXai:. rco 
flM£3£B«r/Sv\ ^<Dffifi«fc«)«B^*5»t6*l»»^ 
J: SRA ^m 2 «fc oT^fc^Hx 

[0033] rnfe*«^<o«jfcK::fcv^ mi^Sb^ 
. *rttB*«>««Pi-SB, Sl»»W^oR*ll, ^2 
»»<*3ft5» l »»ffo»BttBK:»U-C-36«>ttBB« 
^5 J: 3ld 2 ^WlriiJ ^ J: ^ 1 6. ^rO 
40 B, a*tt, m2»»»k^ KfSO««H?o*SL<of& 
Ki9 v ^"f b t mflE-^^m^ t f±<c ^> * fro 

OCKBft^Hff^Bffi UTffiB**5>fei»-*-SSB 2 

Mne-e«>ttBBff^*««ixSJ:3lcB2 9ttff 

<©ffifi^«gai$*t5. *oB*'»iciE*4a^*st'r 

50 4ffiB^»2»Bbff<offiB365«»Six. cttl-ior. 
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[0 0 3 4] *&m<nms<D&&tk&^&£'&*:<Dffi 

^BFf^&^m. fc£x.fm5:££i££^S<fc ?ft& 

~&ZZk\z£*)®LftiL£ixZ> 0 L2>>U rcoj; 5ft&ilgl 
hn-^(D^Krtlcilx^^ft<ft££:. 

[0 0 3 5] 20 

i?<D±mm. m2txt<DiEmmx^^o i3n:o!)x 

*^S7H »EEttgrj-Sr^urfl£±»c»lfcKia$lxfc 

SftSt<0^-^7l Alira^^TV>5c 

7 0>j£0>»jEf|fe9: It 1 2 K «t 9 i^^ffi 7 fi^K^ 

^•7"— v^^^7_htC^^3iyN^^— v?6 ?rMt-5Y7 30 
7^— isl 3 ri^tf <bixTV>6 0 Y/^T — 1 3<7)j£®:fc 

[0 0 3 6] ^T 1 — v^SS 7 KlttY^U: 2 ^<DY JJ ~ 

T*—*mfe* i5^a^ixrv> 

So YXf~^l3r±Yy-7^-^pIl^ (fl£fr<fc*3 40 

45) i 6 b<offl&mi£&-emj££1xxi$v s v~r* 
-fi\z£Z>mjjX-Yjjfa\z.mW>ti*nZ>o I^YMI . 

— i? I 7&&m.£1XXiS?)^ XXT—iSl 7<Dm.Kt±Y 

xT-iSi 3 kmmz&&mft&ffi&L£tix\,*z> 0 * 

x^f-^i yiY^f-^n^TOiSM 

isl 3&Yjjfa\C&$h-fZ) kXXT — i/ 1 7(iY^r- 50 
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^13 (CiB^ LT^ilj-T 5o YXT — is 1 3±lCttX;fr 
ftld£l*bixfcX y ^T^-^O^ (^A-.fcOft 
5) ^$>9 , X^x-^l 7JC|£JtP>Jx/cXy 

-fZXV -T^—fr&ffif&ZtiXy*^. X])~T*r—? 

(ommtttexxT-iSi 7*mm-rz>bth\^ ^<dk 

fin, YXT—i/l 3 te£Tf3-Jj K 1 4£r;frL 
"C^T 1 — i?*&f& 7 \Cfci?Z> 0 
[0 0 3 7] X-X^— 7i[:{lXYfirt(7)[n]|£t 

*>5cuz^inj, z^fpj. te£VXY®i<p&*<n%hm'0<D 

®lS*lRl-efeSa) x £ co y *ftlC«^»»^fjeftfi^* 
Ji^*tf#[Iil^8 - 2 2 9 7 5 9^^BB^cr>i: 9 ft 

Mi^ot^So ®c®b*-r— ^sox Y^fSjiix^r- 
i? 8 ±\Zte^xT-i? 8 <DXYXfa&GL&mfeTZti 

wxf#it-;7-i 9fc«ti5Y^#tj-5:7-2 oasis: 

BSJxTi^S. £JS^T«fiS5&»2-t-ft 
mt-rz> STTiMUcJ: 9 Sift;* -r— ^8 0X Y^IrI 

-fr^T^fH-cfcO CO CO X 4o 

[0 0 3 8] ^££7 0X;frrp](D:fc£^S^nI 

x^ftlctt:;*^— v ? ^7coY^rp]<Dm^g^^ 

>T/^f>ftS) 2 4a*im'b*VCV><5o ^ixbJi^— ^ 
1 IdKI^ilfcYSSy =7*-^®^ (& 
^) 2 5feJ:t;xf«y=7^-^i^ (1^) 2 6 
tit^ ^x— ^^7Sr^Jx^ttY*5J:T/X*-|Rj^ 

®i^2 4*5j:rjKx*ffiy =r*-^ii3£^-2 6t*M^ 

2o©X^D =T^^Ol^Il:J: *) , XY^I 

§5, ^X-v ? ^7<DXY^f53*5j:t/XY^M(OlHl^ 
JjfaV&tiLtt 2 oiDX^f-^S ^F^fi- 2 7 jo 

i:r;Y^f-^u-ff*tf2 8-etf®]^ix5o ^ 
ftaBi:pa^tti»s«2, -rfth>*>rix(c@^$iLfc^ 

x — X^mftmm 5 1 ddJ:tf^7-ri?£SY : F» 
HSf 5 2T'$>5 e ^-v^^tCtiXifc^tfY*^ 
— ^ 5f^#H" 2 7i5«tt52 8fflOX^U-if 
^tf^7-2 9^iI/Y^U-lfT^fh^ 7"30 

[0039] ftfc. =r*— ^ttfi^iRitii: 

&7jfaiaZj£^(D®)Z\Zl$LX^tt\^®Z&^X&^ 
^ixri/^o -Tfth>^, ^t 1 — ^ffi7i5X^riRi{c^®i 
LttYgSy =7^©HS^ 2 5 fc^2 3& 
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m%k-rz^tnt£< % x^r— 7 ^ y ^ ^ i^&m u 

[0 0 4 0] i4(i^xf- ^6^^<7>fi?j£S 

0 4 (7) jSllA 3 ? £ 31 ^ -r — *J 6 (D <DfllJ# -e 
5 0 :<oi)x^f- i?flffXtt£iHfliS3 1 tcoffi-e 

* Ol/N * ^ - ^ttS^^ ^GmffSOMft 

k'&mm&ftoiK ^r-ef±-t©gawtt«fti-s. la* 10 

<D*3^*X— 3?XMfflX3 2tt, ±Mffi3 1 iOft 
fcfrrt/x*^— ^ntft^, ^yN^y— i^xttlltt^ 

— 1f^FIWH»»3 4 J: 9. ^JDM*«>7-f — 

K 7 * 7 - KSfl»*5 J: tfttB S « lc*H" 57>f- hv< jr 
^W^v\ x y ^r-e-* 3 5 »ux^f- 

7 #>£rfT? 0 >)x/N^r-^YMl3 6 

t 1 — :tflMMf«\ **^*^-S*Y4fc«»fr«3 7A*fe 
»fc«fctt@8S«U *5ctt^^3iyN^x— S^YW— 20 
8 Met 9 2oOY!Ix7*-^3 9»LtY 

^f-^i3^fii^Mj^i^p 0 x*^- 

S?l 7<*>»lfcfcJ:?K Y *^r — is 1 3, X7f-^1 7 
fcit^SbX^- ^8 i-^i3*,Y*lRl^»!tti- 

^3 6liX^f-i/l 7 0{igtf$8lC^5l^T, 2oCO 

y v -t*-z 3 9 <D^tj&YXfa&mfrwm(Dm<b®. 

KlcflMtrAl^-f-J: 9 lc#Y y =T*— * 3 9 <DfctJ;£>co 

0J®It>*T?o 

[0 0 4 1 ] XT—isfe§&YMffl%k4 OttXT— S?St 30 
Yfi[ffJg*»4 1 ct — ^«7 0Yffi«B« 

fit*^-: ^£«7 0>YaE{fc«-§-4 2l!lS<5V*-C7-f- - 
Yb = -my/M - Y s 
Xb = -mi/M« X s 

Yb : Xf-S>g«70Y»HI«i 
Xb : Xf-i^S7©X^@iI 
Y s : YXr-i? 1 3 Oi^fi 
Xs : 7<D@iK 
my : Xf-i?Y^ifS (YXf 

X^-S?8) 
mx : Xf-^XW»HH"(XXf 
M : Xf-*^fi7©Ifi 

w©S6^0S n >fet5^i:f4, ^x/^f-i?6 0yx 

7 ^05^ Ciot^ ogg^ig ifc-essfflb-f - 5 
J: 9 I^^T-i/^ 7 r t T*fo6 0 

— S?3HI7 t ">x/^t- v?6 tOfa*5j:t5-<— 

-ai txf-e;»7 i:^tc±<^*^M<. ^ 
fc*¥W:Rlc<— ^7U- a 1 iisJ:t;^f-^S7 
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K'<**a?J*§P£fT</\ ^T-v?aYyx7^-^4 3 
*mm LT^f-^I 7 W Y^^ffitttfcftSrtT 5. 
^T— ^S«XfW»*4 4 tlRl«^ % -S?£ttXffi 

2O0X^i^4 6lCS<5t^T^7"— 5^£«7©X* 
rfiloaSl^«)$r^T9o ^6>R« 2o<D^f-i/^xl 
<£<f-^4 6©i65Hi££ 2o©MtH-2 7fB©WIHt^J: 

D 7f-^i 7 OX Yf®rtt^[Hl^jfi] (fl>z) CD 

^T-^ixw4 4it 20 

<D*X— s?t8x D xiT^t — ^ 2 1 ^cofDWA^t-J: 

fc*>*>£:n'VX^— t^^— 3?fiB7*Sffi#ftjlcn 
< ^£KlJ:9, r>x/^r-v? 6 co y x7^-^ co^ 

h ^-?;)HixUMP*4 4li, ^x/s^ 

^rro^yF^u 2o^f-^ix 

1? xir^e-^ 2 l K:*— ^ > h tiT^HM-^ 7 -f — K 

i**X!l=7*- ^OB£?-2 6 £^LT-<- 
X7i/-Ai|:g*)5^ S«^*#<<tv^fc«?>. 

1 ^*£Jnfi+5^M&fcv*<0^HRt4& 

[0 0 4 2] **W«>±IB-C*5^^-^S*7 
oXY*i^c>ffiia»«>Sfl»«c:oi>Taw-*--5. 
3£» X*fcR««« 4 5fe«tt?Xf- YteMlf 
4 1 T'£f&£i\Z&%lH}<DXT — zSfe&7<D{ZLm.BWM. 
Xb^mbli, 8c4SBB««:«l*:U-CV^S. 

[0 0 4 3] 

[»6] 



—7 1 3+XXr-v 1 7 
-^13+fit»Xf-2?8) 
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[0 0 4 4] *SI«6«OSEHlC*5»t5«SaA«F 

[0 0 4 5] *i\ ^ x — v^SE 7 (omMtiL&mm & ft 

T*e—# 2 3,2 5 i:J:ot^f-»7 £ + X:fcJ; 

tfYS»y=T^~* 2 3. 2 5<Difi^Ktt^!g;^oy 
5y (7* S>7^) >55fc»K -XX — 5?J6 

3£70ib#K«fco-C::ix'boy ^ y y^$r^Do^ 20 

[o o4 6] fr\zxT-i;m&7 &®m<<Lm.^mW}-rz> 

x— S^l 3, l 7co^ ha — *®fflrtT&6 3:£S!fc-r 
[0 0 4 7] &K*^^:*x-^6 0^Hfc£:fTy 0 r 

[0 0 4 8] ^c^^e^^fc-r^s^^^^^-v? 

te3fl^te®l^^£ixT^5o-e, £:*^vx^ — S^6 0 40 

[0 0 4 9] C CO ^x/n^t — is 6 OttJBflfc-glKgbo^ 
"^5£S2X#:®Ji^\ i5i^f-^SYM^O 50 
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^70ffimfcfc£*T7 (^7^7) 0 ^LLco^x-v* 
*©»JBIflS!ttfMSj£T bfc«tt«M»6 *tS 

[oo5o] *6^afci-ffiis^ffi«i-r*a]«iffiiaffi 
(oftMi&totymitk $^'^*T-is6 kommmtito&ft 

o m K£ * x - 7 O^Ibfll CD y ~ T ^e— * 1C S 

«if7C#4*l±^Rt$Jx*V\ *x-v^as 7 Off® 

(Riniran) *ftb%kn*^— ffem 7 ^ o jgg^ <g sr *§je 

Sr. xr-^l 7 ^^©j^LTf? 9 la^ixft 9 
MLTU9o m^^UT^^i^^^-^6coy 

T % ^^®^®)0^l^x--^^7 0^©$rlS^L 

[0051] ^^o. ^wttiafisutwjcHb-TjBaiaE 

r co^t^^ *?y— m> i ^ LTt>J:v> 0 r 

fc5 0 Lfcj)^ t -v^a 7 « 6 ^Itf l 9 

&m\ztemffim&2<D&w&&&m&^*frx^z 0 * 

%^0@^(i^7"— v^6 t^7"--^^7cO^®Bi^§: 
^^0f3£<Dg|^^«*> % ^ 7" - 6 CO nTib^K $r^f MO 
^f-v?6^f-^|[7 

[0 0 5 2] ±3fiJllft«T»tt^^— 5^6 ^ LT, 

XY0 2ixf-^M^^lW, UWiCO^t"-^ 

<DT? s 5-=L3L—?tl.X})~T*: — 9*m^ti&. ftfeco 
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lt ux* a^xx— s^c t>mm~tz r t s 0 
[0053] ±x£mmfflxt±x7 L -isj£%i7 

v\ Jii£^#JT-fixx-i^S£ 7 Idft^H-*-*^-^ v 
. htexx— v^££y ^7^~^^LT^-^7 u— io 

.£;frLTi£^-x:7U-Aicf1^^£ 0 

[0 0 5 4] ^9*3j;tfl Ot2#^tf>ftfe^l£2&0*J£^ 
i-JiffiS^izl/iESiar'feSo Y^f-v^l 3, Xxx 
-^17, :fc«fcimiiJXx-i;8ttiaicDt>cD<t:£<^ 
Xx-^8£7fi^Y;£|*];*M K5 5td<fc 

0 Xx-v>5£Sg3:^5 6±r*Y^rfi}l^®iSfe^^^ 
£;h,TV>3 0 Xx-i^3£3c^5 6te3^X;£ft;ff>r 

rt$iXTV^ 0 ^MY^fpJ^f^ K5 5 io«tt5^^X^"|n] 20 
K5 7Ji&* 2*<DV-Tlf<< VXffirfL£tvX& 

tc:r±i^pil)^^^^^rv^^ 0 ^a£x;£ip]#>r ks 7& 
xxt&Q&Yjifajf^ K5 5(^55^^fi^gi^(OTyy y 

^tS^f-^t^tS 6^X^fS](firg. *5cfctfX 

«Bt»«E5 6tt«r»UfcJ:5i-5e«tx*rRl^ K5 7|: 

J: 9 sSlf^c^TV^^-C. Xx— v^^^£2£5 6ttY 30 

*ftKifcm£A/jf£{fc*i\ Hu^ufcY^^or^y y 
5 xx- v^§g 7 o Y^-rnj&si - t ds-e# * 0 

[0 0 5 5] Xx— v^S£ 7 6 2 "C@je 

Yb=-my/My - Ys 

Xb = -mx/MyXs 
Yb : X-r-V&M 7 ©YfflfeM 
Xb : X^-^5£S 70X^R&S 
Ys : YXf-v?l 3<Otl 

my : ^f-yYfflMHS (YXf 
XX-* 8) 

My : Xf-^SS7©SS 

fcfcU Xx— i?fe&7<D&mm (7/y^-hx> 

=3 — ^cDfiS) £X S YXx— i^l 7 V 1 3 0thfflIM 

<OI%&. JjfaiS±Xf&i5ctti&— Lt*S<. ^ 
7^^u^^^/ iro ^^£r- Cv 

1 6) 0 J£AP$, Xx — v?^7tiy<— 7 7U-A|C^L 50 



-AJiJ^^^ixTjo*), Xx-v ? ^7 0±^t,lT — 
^5 9^3SD£ttLT^-5o 5 9<0^$g|^lim^ 

6 0dSs5:tt£>;h,TV^ o 118^6 0^7-^171 

iz#itt~tz>mnmmmztt±if ^^x^r>. meo 

"C, Xx— v^£7<Tj;* ha — ^<D®im Xx— 

^7@ir^^6 0®#&fc!rr ar<t(i^\ 

T-^5 9*5<tt/m^6 0«:. Xx— ^infRT^a^L 

5„ w.m&6 ozmm-rzk. r— as 9tcis*t^tLfc 
t^6i ia^3 6 omi^iLt^f-i; 

^7i^ftS„ T-.A5 9KteZ#fa£a>:b-f-fii| 
x&Ofc: ^>?6 1 &WirttbtLX^Z& K t^6 1«:XY 

&-fZt. Xx-^^7il-<-X7U-A^^JtC^ 

[0 0 5 6] w<Tj>tf|/£<Z)Xx — v^<Df^£r x 112© 

J^HuUlte. X, YfcJ:t;»Xf-v?17, 13, 8fc 
f)tflC^f-^t7(OXY^fp]{iiOT^tfc5o m 
8I£E;A-r£<!: Uf-;71 1) . ^f-^l7(D7 

yyy^-hxyn-^j:^ ^7 u— ix^jthr 

; 5xx->?^7<D^^{l^tf^IT^5 (xx^l 
2) 0 r^T-XT-^feSi^ie 2 

UTS^Lr*5< Ur^l3) 0 X. YXx— v?l 

7, i S^itmibxx-^sii^^^^j: oaic 

tnmitztixmm'simktez Ufy/H) 0 xx- 

^a7^^7U-i,|^Lti^tfc^^, X. 
YXx-^17, 13£IE1&U tz<D&7 5S:tf&&r$'Z> 
^Hdi"* (Xx ^^1 5) 0 

[00 5 7] 

[^7] 



-5M 3+XXx-S? 1 7+»© 
-*13+&S&Xx-S>8) 

.TXY^rrfi]^®)g*tC/«C^OT% X. YXx-^1 

7, l 3^^Ebi"^^fl. ^o^icirjxx-^^ 

Sift-r^p L5t^ 0 -c-<— x^ A^fixx— V^OI^ 
®bS^^ipbT> x^u-^^^Ju^br L£ 



17 

6 e rco^e— ^ v h^ti^T"— ^SSx^j^^f-Y K5 7 

:fc<fcrj**^-v^S£Y;frft;tf-f K5 5lC«fc 7 U 

>£?T9 (^Xty^l 7*5<fctf 1 8) „ 
[0 0 5 8] *tt — v^Eb^ttTVK ^v 1 — i*JE 

±z<ftftx%tLbmm^tim&n o^^i 9) & 

2 <D<mm^ 6 0 ?:IILt^f-^ 7 ^tOlilt* 
(*"ryzf2 1) % ^ttX 4 Y^x — v?l 7, 

1 3$riS^iliUT^7^;^M^i-a^®j^i- 

^^2 2) 0 ^(DmmWjft&t&tt&i. *T—Vfeffi1SL 20 
©@^^6 2 60^^6 0£P8£fcU iffi'&CO*^— v? 

T\ *^-v^g£7<D;* hn-^tt^^t< ttfc- 

'^20) . jgnagia^u—^a ^Sri^ggu^fcfi^ 

T"T6 {^"ry^fZ 4) o 

[0 0 5 9] ^^O^I^O^x— S^SrfflvvJxfi. ^v 1 — 

7*3«J:Tjt;*^— S?*«Y K5 5^S«4-y=7 

[0 0 6 0] ^»5S*Sol616«>*|cJiiaR 40 

mm-r 0 1 4 tt^/h-r^ * (ic^lsi ^<e>¥ 

«A'<*A\ CCD, lii^yK, ^ 
^ ^ u-v->v^) Oi^ito^o — $r^-t* 0 ^T7^3 1 

^3 2 -efl^tf-Lfc^^-^^^L 
it) -CI±->!J ^V^^^^CO^^^V^X^^iyN^^ 

I3*x. _Lia^^L^:^^^ <?^s^$:ffl\,^X , yy^7 50 
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3 4lc^v^r^^ixfc^^^^i?lv>T^^^^ , {l: 

m^tfo ^75/^3 6 (e^E) ttt^7 5/y3 5t^ 

*a^/&u r*t#HJffif (^7^37) ^ix-5o 

[0 0 6 1] 01 5fi±|a^^ys^uir^ (*^;y:/3 
4) OM/i7D-^t 0 ^7y7'4 1.(ifh) T-tS 
^✓N<D^®£r&{fc;£-££ 0 7f5/^4 2 (CVD) T? 

mm) x\±v^^±\z.wm*mm\z.&<>xmi&-rz> 9 * 
gccDis* y hmmzft^xmtfftit-rz. 77^47 

(^&) ^ttSftLfcC^'N&afM-*. ^7^4 8 
I9fl5l5 0 ^7^4 9 (Isi/XbMM) XML*-y^>? 

[0 06 2] 

»Tffli«HSr0fa«>«[lwi-5ci*$-CtS. ^2^ 

flft*S:@^i-s'* 2»a&f«tt«@s««*3jtr^» 2^m 
&<DtiLWL&nm-r ismm^vcmk *m tlx v ^ 5 

mmxhz 0 

[0 2] 01 CD^^^^^ — Z?<DjEmmX&Z> 0 
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[i3] ll^^XA^f-^ 
[13 5 ] fl£5fc^#^S?>— ^^^-r@T*$>5o 

So 

nan ^-^SM^^^-^oift^ig-efce. 

[ m 8 ] ^^>e x - i^co P4JB A &7F-fmT- 
[13 9] ^^^k^H^^i-±ffiI3-cfoeo 

[iio] m 9 <D^^>E©ig-e^>6o 

[011] 13 9 <o^^ffi@^^^i^$r^i-l3 
[012] H9^M^t7D-ft- ht? 

[HI 1 3 ] 13 1 o^g^ttsm^^A^^^© 

[13 1 4 ] *^^&ft^fl£*i]ffl-e# 
[|31 5] (31 4*p<D$^s^v±*<D&fflt£7u — 

[^<oia^] 

1 :-<-^7U-A. 2 :«tffi^«, 3 : ffi^&ft^ 
4 : U^^yU^^r-^ 5 : t&&«m* 6 : £a:yN;*^ 
— i? % 7 : ^✓n*^— v?^K, 8 : tgc®)Xx — 
9 : 1 0 : 1 1 : W-fflaS£!p % 1 2 : 
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»J£«K»1\ 13: Y*^— 5?, 1 4 : a-^fatf-T 
h\ 15 :Y!)-7*-^i£^ 16 : YJ)-7^- 
**T$*M\ 1 7 : XXIr-v^ 1 9 : Xf»^7-, 

2 0 : YfgsffS 7— > 21 :7f-^iy-7^ 
22 : ^✓n^-^XU— 1fr9H-a«. 2 3 : 

Y^asy ~7^-*rT»HK 24:xay^r^ 

nT«I^, 2 5 : Yj£«j;=7*™*H^?- % 2 6 : X5£ 
JB0=T*— 2 7 : X^T 1 — i S?)ttU- iff 
g*fh 2 8 : Y*^ — S^»Ix-iF=F8?fh 2 9 : X^ 
10 ^U~ifT^tf^7-, 3 0 : YSfil/-ff*tt S 7 
—.31: 3 2 : ^x/^f-^X^M, 

3 3 : ^x/N^f-^Xfit^^ 3 4 : ^x/sxf 
-i^X U— 1f^F»ffHI«« 35 :X!J-7^-^, 3 
6 : jratyv*^— 5?YMM % 3 7 : [>XA^r-^Y 

3 8 : ^x/^f-i^Yl/- TT^tMl 
*„■ 39 : Y !i x7-=E—^, 40:7f-^lY» 
4 1: Xf-v^^Yti^ 4 2 : YjEfift 
^ 4 3 :^f-^!Yyx7^-^, 44:7f- 
5?ft*X*M* % ' 4 5 : Xt 1 — i?«aSXffija«^«, 4 
20 6 : i?£BXKttft-8\ 5 1 : Xf-^tXf 

5 2 : ^f-^fYf^H-SSp, 5 3: * 
^y^^-v^u— Iff ^fbfctt, 5 4 : ^f-^SX 
U-lfflWI-fttt. 5 5 : JESSY ^ft#>f h\ 5 6:* 
7"— ^SKitS. 5 7 : ^X^fpj^^ h\ 58:* 
^ 59 : 7 — A. 6 0 : ^ffi^. 6 1 : t^v?, 6 
2 : *^r- yMtim 
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